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(54) METHOD OF MANUFACTURING RESIN-SEALED SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a resin-sealed substrate having 
a through hole sufficiently filled up with a sealing resin can be manufactured. 
SOLUTION: This method of manufacturing resin-sealed substrate includes a not penetrated 
hole forming step of forming a not penetrated hole 4 having a closed bottom in the substrate 
1, a squeegee operation step (a) of filling up the not penetrated hole 4 with the sealing resin 
6 by pushing the resin 6 into the hole 4 while an oversupplied layer 61 of the resin 6 is 
formed on the substrate 1 in a layer-like shape by operating a squeegee 8 under a vacuum 
atmosphere, and an air-pressure-difference packing step (b) of packing the resin 6 into the 
not penetrated hole 4 by pushing part of the oversupplied layer 61 into the hole 4 by using 
an air pressure difference by raising the pressure in the vacuum atmosphere toward the 
atmospheric pressure. This method also includes an excessive resin removing step (c) of 
removing the oversupplied layer 61 left on the surface 1 after the step (b) from the 
substrate 1 and a through hole forming step (d) of forming the through hole 4a by removing 
the bottom section of the hole 4. The thickness of the oversupplied layer 61 is set so that 
the volume decrease of the layer 61 caused by the air-pressure- difference packing may 
does not exceed the thickness range of the layer 61. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is a manufacturing method of a resin sealed substrate which carries out the resin seal of the breakthrough formed in a substrate, 
Operating a squeegee under a closed-end hole formation process which forms in a substrate a closed-end hole by which a lower end opening part 
was closed, and a vacuum atmosphere, and forming an oversupply layer of sealing resin in layers on a substrate. By turning to atmospheric 
pressure a squeegee operation process and ambient pressure power which push in said sealing resin in said closed-end hole, and are filled up with 
it, and raising them, As an air pressure difference packer who pushes in said a part of oversupply layer in said closed-end hole according to air 
pressure difference, and is filled up with it, An excess resin removal process which removes said oversupply layer which remains at the back like 
said air pressure difference packer from said substrate, And a manufacturing method of a resin sealed substrate setting up said thickness so that 
****** of said oversupply layer which is provided with a through-hole formation process which removes a pars basilaris ossis occipitalis of said 
closed-end hole, and is made into a breakthrough, and is produced by air pressure difference restoration may become within the limits of 
thickness of this oversupply layer. 

[Claim 2]A manufacturing method of the resin sealed substrate according to claim 1, wherein viscosity of said sealing resin is below 200 Pa and s 
in 23 **. 

[Claim 3]It is a manufacturing method of a resin sealed substrate which carries out the resin seal of the breakthrough formed in a substrate, By 
operating a squeegee under a closed-end hole formation process which forms in a substrate a closed-end hole by which a lower end opening part 
was closed, and a vacuum atmosphere, and raising the 1st squeegee operation process and ambient pressure power which push in sealing resin in 
said closed-end hole, and are filled up with it, As the 1st air pressure difference packer which pushes in sealing resin in said closed-end hole 
according to air pressure difference, and is filled up with it. Reduce ambient pressure power and a squeegee is operated under a vacuum 
atmosphere, The 2nd squeegee operation process that pushes in and fills up with sealing resin upper space of said closed-end hole produced like 
said 1st air pressure difference packer, A manufacturing method of a resin sealed substrate provided with a through-hole formation process which 
raises ambient pressure power, removes a pars basilaris ossis occipitalis of said closed-end hole after resin filling ending into said closed-end hole 
like the 2nd air pressure difference packer which pushes in further sealing resin in said closed-end hole according to air pressure difference, and 
is filled up with it, and is made into a breakthrough. 

[Claim 4]A manufacturing method of the resin sealed substrate according to claim 3 performing said through-hole formation process after 
repeating like the 2nd squeegee operation process and the 2nd air pressure difference packer two or more times and performing it. 
[Claim 5]A manufacturing method of the resin sealed substrate according to claim 3 or 4, wherein viscosity of said sealing resin is larger than 200 
Pa-s in 23 **. 

[Claim 6]A manufacturing method of the resin sealed substrate according to any one of claims 3 to 5, wherein a climbing speed of ambient 
pressure power of setting it like the 2nd air pressure difference packer as said 1st air pressure difference packer is a part for 10 - 50kPa/. 
[Claim 7]A manufacturing method of the resin sealed substrate according to any one of claims 3 to 6 setting up more highly than ambient 
pressure power in said 1st squeegee operation process ambient pressure power in said 2nd squeegee operation process. 
[Claim 8] By the time it is the same as ambient pressure power in said 1st squeegee operation process, or it sets up lower than it ambient 
pressure power in said 2nd squeegee operation process and it starts said 2nd squeegee operation process the back like said air pressure 
difference packer of ** a 1st, A manufacturing method of the resin sealed substrate according to any one of claims 3 to 7 characterized by a 
predetermined thing to do for time neglect. 

[Claim 9]A manufacturing method of the resin sealed substrate according to any one of claims 1 to 8 with which said closed-end hole formation 
process is further provided with a process of forming a resin protective film in the surface of said substrate, and said through-hole formation 
process is further provided with a process of removing said resin protective film from said substrate. 

[Claim 10]A manufacturing method of the resin sealed substrate according to any one of claims 1 to 9 further provided with a process of making 
sealing resin with which said breakthrough is filled up by etching the rear-face side of said substrate after said through-hole formation process 
removes a pars basilaris ossis occipitalis of said closed-end hole and makes it a breakthrough projecting. 
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TECHNICAL FIELD 

[Field of the Invention]This invention relates to the manufacturing method of the resin sealed substrate which carries out the resin seal of the 
breakthrough formed in substrates, such as a semiconductor substrate. 
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PRIOR ART 



[Description of the Prior Art]The miniaturization and slimming down of the semiconductor device which are used are attained with a 
miniaturization and slimming down of electronic equipment. For example, development of the package directly carried in a mother board per 
element like what packed via the interposer like a BGA package or CSP, a flip chip package, or a wafer level package Is performed. 
[0003]Since the reduction of such package size is approaching the limit on the two-dimensional level, when it laminates two or more elements 
arranged planate in three dimensions these days, development of the art in which one package attains two or more functions by space-saving is 
furthered. Since reduction of package size cannot be attained as the technique of connecting between the circuits of each laminated element 
when based on wirebonding, A breakthrough is formed in a semiconductor substrate instead of using a wire, and the trial which carries out 
reduction of the package attracts attention by having composition which makes it flow through an up-and-down circuit via this breakthrough. 
[0004]The method which insulates the wall surface of a breakthrough and is filled up with conductive resin in a breakthrough as a method of 
making it flowing through the rear surface of a semiconductor substrate, and the method of carrying out electric conduction plating of the wall 
surface of a breakthrough, and filling up the inside of a breakthrough with resin for heat dissipation are mentioned. Since in the case of the former 
reliability will fall if a resin non-filling part exists in a breakthrough, the inside of a breakthrough must be thoroughly filled with resin. Even if a resin 
non-filling part exists in a breakthrough in the case of the latter, defective continuity's problem is not produced, but in order to make good 
diffusion of generation of heat accompanying the drive of an element, it is preferred that the inside of a breakthrough is too filled with resin 
thoroughly, namely, — to the sealing resin with which the breakthrough of a semiconductor substrate is filled up, air bubbles are hardly included in 
an inside — and the surface of a substrate — abbreviated — a flat-tapped thing is required. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]According to this invention, the resin sealed substrate with which sealing resin was fully filled up into the breakthrough 
formed in the substrate can be manufactured so that clearly from the above explanation. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]As a method of carrying out the resin seal of the breakthrough formed in the semiconductor substrate, 
as shown in drawing 4 (a), the method which stuffs into the breakthrough 56 the resin 54 which slid the squeegee 50 along the surface of the 
substrate 52, and was supplied, and is filled up with it is common. However, since the circuit pattern is very detailed, to be a minute diameter is 
demanded, for example, in a general wiring board, the breakthroughs formed in the semiconductor substrate are several micrometers - 10 
micrometers of numbers to the diameter of a through hole being several 100 micrometers. For this reason, the squeegee was only operated and 
the following problems had arisen only by being pushed in and filled up. 

[0006] That is, when the viscosity of resin was low, as shown in drawing 4 (b), the resin supplied to the breakthrough 56 oozed from the lower part 
of the substrate 52, before hardening, and there was a possibility of producing the non-filling part 56a near the upper opening of the breakthrough 
56. Such a phenomenon is not restricted to resin with low viscosity in ordinary temperature, but, in the case of the resin which carries out a 
viscosity down at the temperature at the time of hardening, may be produced. On the other hand, when the viscosity of resin was high, as shown 
in d rawin g 4 (c), there was a problem that it was difficult to the lower part of the breakthrough 56 to fully push in the resin 54, and the non-filling 
part 56a will exist in the breakthrough 56. 

[0007]The problem that a possibility of remaining as air bubbles was in resin after closure also had the air involved in when the breakthrough 56 
was filled up in addition to the problem mentioned above. 

[0008]This invention was made that such a problem should be solved and is The purpose is to provide the manufacturing method of a resin 

sealed substrate with which the formed breakthrough was fully filled up with sealing resin. 
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MEANS 

[Means for Solving the Problem]Said purpose of this invention is a manufacturing method of a resin sealed substrate which carries out the resin 
seal of the breakthrough formed in a substrate, Operating a squeegee under a closed-end hole formation process which forms in a substrate a 
closed-end hole by which a lower end opening part was closed, and a vacuum atmosphere, and forming an oversupply layer of sealing resin in 
layers on a substrate. By turning to atmospheric pressure a squeegee operation process and ambient pressure power which push in said sealing 
resin in said closed-end hole, and are filled up with it, and raising them, As an air pressure difference packer who pushes in said a part of 
oversupply layer in said closed-end hole according to air pressure difference, and is filled up with it, An excess resin removal process which 
removes said oversupply layer which remains at the back like said air pressure difference packer from said substrate, And it has a through-hole 
formation process which removes a pars basilaris ossis occipitalis of said closed-end hole, and is made into a breakthrough, and is attained by a 
manufacturing method of a resin sealed substrate setting up said thickness so that ****** of said oversupply layer produced by air pressure 
difference restoration may become within the limits of thickness of this oversupply layer. 

[0010]In below 200 Pa and s, viscosity of said sealing resin is preferred for especially a manufacturing method of this resin sealed substrate in 23 

aleale 

[0011]Said purpose of this invention is a manufacturing method of a resin sealed substrate which carries out the resin seal of the breakthrough 
formed in a substrate, By operating a squeegee under a closed-end hole formation process which forms in a substrate a closed-end hole by which 
a lower end opening part was closed, and a vacuum atmosphere, and raising the 1st squeegee operation process and ambient pressure power 
which push in sealing resin in said closed-end hole, and are filled up with it, As the 1st air pressure difference packer which pushes in sealing 
resin in said closed-end hole according to air pressure difference, and is filled up with it, Reduce ambient pressure power and a squeegee is 
operated under a vacuum atmosphere, The 2nd squeegee operation process that pushes in and fills up with sealing resin upper space of said 
closed-end hole produced like said 1st air pressure difference packer, As the 2nd air pressure difference packer which raises ambient pressure 
power, pushes in further sealing resin in said closed-end hole according to air pressure difference, and is filled up with it, And after resin filling 
ending into said closed-end hole, it is attained also by a manufacturing method of a resin sealed substrate provided with a through-hole formation 
process which removes a pars basilaris ossis occipitalis of said closed-end hole, and is made into a breakthrough. 

[0012]As for a manufacturing method of this resin sealed substrate, it is preferred to perform said through-hole formation process if needed, after 
repeating like the 2nd squeegee operation process and the 2nd air pressure difference packer two or more times and performing it. 
[0013]In 23 **, viscosity of said sealing resin is especially preferred, when larger than 200 Pa-s. 

[0014]As for a climbing speed of ambient pressure power of setting it like the 2nd air pressure difference packer as said 1st air pressure 
difference packer, it is preferred that it is a part for 10 - 50kPa/. 

[0015]ambient pressure power in said 2nd squeegee operation process being set up more highly than ambient pressure power in said 1st 
squeegee operation process, or, until it is the same as ambient pressure power in said 1st squeegee operation process, or it sets up lower than it 
ambient pressure power in said 2nd squeegee operation process and it starts said 2nd squeegee operation process the back like said air pressure 
difference packer of ** a 1st — predetermined time neglect — it may be made to carry out. 

[0016]In these manufacturing methods of a resin sealed substrate, said closed-end hole formation process may be further provided with a 
process of forming a resin protective film in the surface of said substrate, and said through-hole formation process may be further provided with 
a process of removing said resin protective film from said substrate. 

[0017]After said through-hole formation process removes a pars basilaris ossis occipitalis of said closed-end hole and makes it a breakthrough, it 
may be further provided with a process of making sealing resin with which said breakthrough is filled up projecting, by etching the rear-face side 
of said substrate. 
[0018] 

[Embodiment of the Invention] Hereafter, the actual condition gestalt of this invention is explained with reference to an accompanying drawing. 
[0019](A 1st embodiment) Drawing 1 is process drawing showing the manufacturing method of the resin sealed substrate concerning a 1st 
embodiment of this invention. 

[0020]First, as shown in drawing 1 (a), the adhesive tape 2 of easy-releasability is stuck on the rear-face side of the substrate 1. after using as 
the closed-end hole 4 the breakthrough formed in the substrate 1, the resin 6 is supplied to the surface of the substrate 1, and the squeegee 8 is 
operated under a vacuum atmosphere. As for ambient pressure power, it is preferred to set it as 0.013 - 2.67kPa, and it is more preferred to set 
it as 0.067 - 1.33kPa. When ambient pressure power is too high, while becoming difficult to acquire the effect of the air pressure difference 
restoration mentioned later air bubbles' not only remaining easily to resin, but, when ambient pressure power is too low, it takes time to make it 
return to atmospheric pressure, and is in the tendency for productive efficiency to fall. 

[0021]When height adjustment is performed so that only predetermined height may be located up from the surface of the substrate 1. and the 
squeegee 8 operates the squeegee 8 by this, the oversupply layer 61 of the resin 6 is formed in the surface of the substrate 1 in layers. It can 
come, simultaneously the resin 6 is stuffed into the closed-end hole 4. 

[0022]As the resin 6, thermosetting resin, such as an epoxy resin, an acrylic resin, polyimide resin, and silicone resin, is used suitably, and liquid 
epoxy resin of hypoviscosity is preferred especially in respect of a price, workability, and the characteristic. When the wall surface of the closed- 
end hole 4 is insulation, it is preferred to have conductivity, but when the wall surface of the closed-end hole 4 is plated with metal (copper, 
nickel, gold, etc.) and the rear surface flow is taken, conductivity is not necessarily required. However, even if it is when conductivity is 
unnecessary, it is the purpose of radiating generation of heat accompanying the drive of an element, and it is effective to use the resin which 
blended metal powder (for example, copper, silver, aluminum, gold, etc.). In this case, it is the purpose to improve thermal conductivity, and in 
order that necessity may not carry out conductivity, combination of an about [ 30~70wt% ] may be sufficient. Of course, it is also possible to raise 
the content of metal powder and to give conductivity. 

[0023]It is the purpose of improving heat dissipation nature, and what blended thermally conductive high bulking agents (for example, silica, 
alumina, alumimium nitride, silicon nitride, boron nitride, other metallic oxides, etc.) is effective instead of blending metal powder. In the case of the 
resin 6 which blended such a filler, since the coefficient of thermal expansion of resin can be reduced and it can bring close to the coefficient of 
thermal expansion of the substrate (semiconductor substrate) 1, it is effective in reliability being improved. 

[0024]As for the viscosity of the resin 6 used by this embodiment, in 23 **, it is preferred that it is below 200 Pa and s. The diluent of 
hypoviscosity can be used, when the viscosity of the resin 6 increases and workability needs to be improved by combination of a conductive 
material or a bulking agent. However, it is necessary to choose a diluent which does not cause presentation change of boil, volatilization, etc. with 
the degree of vacuum at the time of printing under the conditions printed under a vacuum. For example, an acrylic monomer, a styrene monomer, 



a silicone coupling agent, silicone oil, etc. besides the solvent of a high boiling point and the epoxy resin (monoepoxy, the diepoxy compound which 
are called reactive diluent) of hypoviscosity are preferred as a diluent. 

[0025]As shown in drawing 1 (a), the resin 6 is supplied to the closed-end hole 4 by the squeegee operation process under such a vacuum 
atmosphere, but will be existed in the lower part of the closed-end hole 4 by the non-filling part 14. 

[0026] Next, ambient pressure power is turned to atmospheric pressure, and is raised. As air pressure difference arises between the non-filling 
part 14 and an external atmosphere and it is shown in drawing 1 (b) like this air pressure difference packer, a part of oversupply layer 61 is 
pushed in towards the non-filling part 14, and will be become depressed by the surface of the oversupply layer 61. 

[0027]Then, as shown in drawing 1 (c), the oversupply layer 61 which performs an excess resin removal process and remains the scraping member 
18 sliding or by carrying out moved close along the surface of the substrate 1 under atmospheric pressure is removed, and the surface of the 
resin with which the closed-end hole 4 was filled up is made smooth. 

[0028]And since resin in the closed-end hole 4 is stiffened, by exfoliating the adhesive tape 2, as shown in drawing 1 (d), a closed-end hole turns 
into the breakthrough 4a, and a resin sealed substrate is completed. 

[0029]According to the resin sealed substrate manufactured in this way, since a squeegee operation process is performed under a vacuum 
atmosphere, it can prevent air bubbles remaining to the resin supplied to the closed-end hole 4. Since the resin supplied to the closed-end hole 4 
can be set like an air pressure difference packer and can be pushed in further, even if the closed-end hole 4 is a minute diameter, restoration 
sufficient to the deepest part is possible. Although ****** arises to resin of closed-end hole 4 inside and the hollow of the oversupply layer 61 is 
formed like this air pressure difference packer, By setting up the thickness of the oversupply layer 61 beforehand become larger than this hollow 
depth, resin of sufficient quantity for the inside of the closed-end hole 4 can be supplied, and the non-filling part 14 can be extinguished. These 
results can obtain the resin sealed substrate with which sealing resin was fully filled up into the breakthrough formed in the substrate. 
[0030]The manufacturing method of the resin sealed substrate concerning (a 2nd embodiment), next a 2nd embodiment of this invention is 
explained based on process drawing shown in drawing 2 . In explanation of this embodiment, the same numerals are attached about the same 
composition as a 1st embodiment. 

[0031]First, as shown in drawing 2 (a), the adhesive tape 2 of easy-releasability is stuck on the rear-face side of the substrate 1 , after using as 
the closed-end hole 4 the breakthrough formed in the substrate 1, the resin 6 is supplied to the surface side of the substrate 1 , and the squeegee 
8 is operated under a vacuum atmosphere. Since ambient pressure power is the same as that of the case of a 1st embodiment, it is preferred to 
set it as 0.013 - 2.67kPa, and it is more preferred to set it as 0.067 - 1.33kPa. 

[0032]the squeegee 8 meets the surface of the substrate 1 — sliding — or height adjustment is performed so that moved close may be carried 
out. Thereby, the resin 6 is stuffed into the closed-end hole 4, and the remaining resin 6 is scratched with movement of the squeegee 8. 
[0033]Although it is usable, what was mentioned in a 1st embodiment as the resin 6, The manufacturing method of the resin sealed substrate 
concerning a 1st embodiment, To the viscosity at 23 ** being preferred when [ of 200 or less Pa-s ] using resin of hypoviscosity comparatively, 
the manufacturing method concerning this embodiment can be especially used preferably, when the viscosity of the resin to be used exceeds 200 
Pa-s in 23 **, However, even when using the resin 6 of hypoviscosity, it is possible to manufacture a resin sealed substrate with the 
manufacturing method of this embodiment. 

[0034]As shown in drawing 2 (a), the resin 6 is supplied to the closed-end hole 4 by the 1st squeegee operation process under such a vacuum 
atmosphere, but will be existed in the lower part of the closed-end hole 4 by the non-filling part 14. 

[0035] Next, ambient pressure power is turned to atmospheric pressure, and is raised. As air pressure difference arises between the non-filling 
part 14 and an external atmosphere and it is shown in drawing 2 (b) like this 1st air pressure difference packer, the resin 6 supplied to the closed- 
end part 4 is pushed in to the deepest part. Thereby, the non-filling part 14 moves to the upper part of the closed-end hole 4. As for the final 
ambient pressure power of setting like the 1st air pressure difference packer, it is preferred that they are 2.67kPa - 101 .3kPa (atmospheric 
pressure), and it is more preferred that they are 13.3kPa - 101.3kPa (atmospheric pressure). 

[0036]Subsequently, after reducing ambient pressure power again and raising a degree of vacuum, as shown in drawing 2 (c), the resin 6 is again 
supplied to the surface of the substrate 1, the squeegee 8 is operated under a vacuum atmosphere, and the 2nd squeegee operation process is 
performed. As for the ambient pressure power at this time, it is preferred to set it as the same range as the ambient pressure power in the 1st 
squeegee operation process. Thereby, the resin 6 is supplied to the non-filling part 14. 

[0037]Then, turn ambient pressure power to atmospheric pressure, and it is made to go up again, and carries out like the 2nd air pressure 
difference packer. Thereby, as shown in drawing 2 (d), the resin 6 supplied to the closed-end hole 4 at the 2nd squeegee operation process is 
pushed in. It is preferred to set it as the range same also about the final ambient pressure power of setting like the 2nd air pressure difference 
packer as the ambient pressure power of setting like the 1st air pressure difference packer. 

[0038]When a hollow is seen in the upper part of the resin 6 supplied to the closed-end hole 4 even after carrying out like the 2nd air pressure 
difference packer, it is preferred to carry out like the 2nd squeegee operation process mentioned above and the 2nd air pressure difference 
packer repeatedly until this hollow is reduced to the size which does not pose a problem substantially. This repeat frequency can be suitably set 
up in consideration of the path and the depth of the closed-end hole 4, or the viscosity of the resin 6. 

[0039]Like a 1st embodiment, after finishing the resin filling to the closed-end hole 4, since the resin 6 in the closed-end hole 4 is stiffened, by 
exfoliating the adhesive tape 2, the closed-end hole 4 turns into a breakthrough, and a resin sealed substrate is completed. 
[0040] Ac cording to the resin sealed substrate manufactured in this way, since the 1st and 2nd squeegee operation processes are performed 
under a vacuum atmosphere, it can prevent air bubbles remaining to the resin supplied to the closed-end hole 4. After pushing in the resin 6 
supplied to the closed-end hole 4 at the 1st squeegee operation process like the 1st air pressure difference packer, Since he is trying to push in 
the resin 6 supplied to the closed-end hole 4 at the 2nd squeegee operation process like the 2nd air pressure difference packer, the closed-end 
hole 4 can be supplied without making the non-filling part 14 remain, even if it is the resin 6 with high viscosity. These results can obtain the resin 
sealed substrate with which sealing resin was fully filled up into the breakthrough formed in the substrate. 

[0041]As for the pressure-buildup speed at the time of setting like the 1st and 2nd air pressure difference packers, and raising ambient pressure 
power, it is preferred to set it as a part for 10 - 50kPa/. Since the resin 6 currently supplied to the closed-end hole 4 will be quickly pushed in if 
a pressure buildup is too rapid, while a non-filling part remains easily to the resin 6 pushed in to the deepest part, when a pressure buildup is too 
loose, it is because it is in the tendency for productive efficiency to fall. 

[0042]It is preferred to set up more highly (namely, a degree of vacuum low) than the ambient pressure power in the 1st squeegee operation 
process the ambient pressure power in the 2nd squeegee operation process from a viewpoint of raising productive efficiency. Since the pushing 
quantity of the resin 6 demanded in the 2nd squeegee operation process is smaller than the pushing quantity demanded in the 1st squeegee 
operation process, even if it sets up ambient pressure power in this way, it can fully stuff the resin 6 into the closed-end hole 4. By such setting 
out. the time which the 2nd squeegee operation process takes can be shortened, There is no possibility that it may be generated by the detailed 
air bubbles of the grade which does not pose a problem from the resin 6 supplied to the closed-end hole 4 like the 1st air pressure difference 
packer practically, and stabilization of the resin shape in the closed-end hole 4 can be attained. What is necessary is just to set up as a post 
process so that ambient pressure power may become high in carrying out by repeating the 2nd squeegee operation process. 

[0043]On the other hand, it is preferred for it to be the same as the ambient pressure power in the 1st squeegee operation process, or to set up 
lower (namely, a degree of vacuum highly) than this the ambient pressure power in the 2nd squeegee operation process from a viewpoint of 
improving the reliability of a resin seal. Even if it is a case where air bubbles remain by this to the resin 6 stuffed into the closed-end hole 4 like 
the 1st air pressure difference packer, defoaming becomes possible, and it can be filled up with more perfect sealing resin. In order to ensure such 
defoaming, before starting the 2nd squeegee operation process, it is [ the back like the air pressure difference packer of ** a 1st ] preferred to 
carry out predetermined time (for example, 1 to 10 minutes) neglect. What is necessary is just to set up as a post process so that each ambient 



pressure power may similarly be set up or ambient pressure power may become low in carrying out by repeating the 2nd squeegee operation 
process. 

[0044](Other embodiments) Although one embodiment of this invention was explained in full detail above, the concrete mode of this invention is 
not limited to the above-mentioned embodiment. For example, when stiffening the thermosetting resin 6 supplied to the closed-end hole 4 in each 
above-mentioned embodiment, ambient pressure power is made into the pressure (for example, 0.1 - 5MPa) more than atmospheric pressure, By 
heating about 10 to 120 minutes at a predetermined temperature (for example, 60-200 **), the resin 6 can be stiffened in a short time, and 
shortening of a process can be attained. 

[0045]ln each above-mentioned embodiment, before supplying the resin 6 to the substrate 1, as shown in drawing 3 (a), the resin protective film 
21 may be beforehand formed in the surface of the substrate 1. As the opening is formed in the portion corresponding to the breakthrough of the 
substrate 1 and this resin protective film 21 is shown in drawing 3 (b) after the resin curing in [ after resin supply ending to the closed-end hole 
4 ] the closed-end hole 4, By removing the resin protective film 21, a possibility that the supplied resin 6 for closure may remain on the surface of 
the substrate 1 disappears. Since the height 6a of the resin 6 with which the closed-end hole 4 was filled up by removing the resin protective film 
21 is formed in the surface side of the substrate 1, if the substrate 1 is a semiconductor substrate, the height 6a can be made into a vamp as it 
is, or a vamp can be formed using the height 6a. What is necessary is just to set up the thickness of the resin protective film 21 suitably 
according to the required length of the height 6a, etc., and it is 10-500 micrometers. 

[0046]Attachment of an adhesion film, spreading of a photopolymer and solvent meltable type resin, etc. can perform formation of the resin 
protective film 21, and exfoliation of an adhesion film, the development of a photopolymer and solvent meltable type resin, etc. can perform 
removal of the resin protective film 21. Formation of the opening in the resin protective film 21 may be performed by carrying out the mask of the 
portion corresponding to an opening, when sticking the adhesion film in which it could carry out simultaneously with breakthrough formation of the 
substrate 1, or the opening was formed beforehand or applying resin. 

[0047]As shown in drawing 3 (c). the height 6b of the resin 6 can be formed also in the rear-face side of the substrate 1 by etching the rear-face 
side of the substrate 1. Thus, when the heights 6a and 6b are formed in the front, back, and both sides of the substrate 1, it is easy to make it 
flow through each class of the laminated substrate 1, and a multilayer semiconductor package can be obtained by cutting in each unit after this. 
[0048]Although the closed-end hole 4 is made into the breakthrough 4a by forming the closed-end hole 4 by sticking the adhesive tape 2 on the 
rear-face side of the substrate 1 which has a breakthrough in a closed-end hole formation process in each above-mentioned embodiment, and 
exfoliating the adhesive tape 2 in a through-hole formation process, The formation method of a closed-end hole and a breakthrough is not 
necessarily limited to the above-mentioned embodiment, and may be made to perform formation of a closed-end hole, and formation of a 
breakthrough by the formation and removal of a metal skin by the side of the rear face of the substrate 1 which has a breakthrough, respectively, 
for example. 

[Translation done.] 
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Abstract of JP2003188308 



PROBLEM TO BE SOLVED: To provide a method 
by which a resin-sealed substrate having a through 
hole sufficiently filled up with a sealing resin can be 
manufactured. 

SOLUTION: This method of manufacturing resin- 
sealed substrate includes a not penetrated hole 
forming step of forming a not penetrated hole 4 
having a closed bottom in the substrate 1, a 
squeegee operation step (a) of filling up the not 
penetrated hole 4 with the sealing resin 6 by 
pushing the resin 6 into the hole 4 while an 
oversupplied layer 61 of the resin 6 is formed on the 
substrate 1 in a layer-like shape by operating a 
squeegee 8 under a vacuum atmosphere, and an 
air- pressure-difference packing step (b) of packing 
the resin 6 into the not penetrated hole 4 by pushing 
part of the oversupplied layer 61 into the hole 4 by 
using an air pressure difference by raising the 
pressure in the vacuum atmosphere toward the 
atmospheric pressure. This method also includes an 
excessive resin removing step (c) of removing the 
oversupplied layer 61 left on the surface 1 after the 
step (b) from the substrate 1 and a through hole 
forming step (d) of forming the through hole 4a by 
removing the bottom section of the hole 4. The 
thickness of the oversupplied layer 61 is set so that 
the volume decrease of the layer 61 caused by the 
air-pressure- difference packing may does not 
exceed the thickness range of the layer 61 . 
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